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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 

Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

• The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

• Applicant/Project Name 

• Project Address 

• Name of Firm and Registered Professional Engineer that prepared the Report 

• Long-Term Pollution Prevention Plan required by Standards 4-6 

• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 
by Standard 82 

• Operation and Maintenance Plan required by Standard 9 
 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 
environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

  Subsurface Infiltration Basins 
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 
Commonwealth 

 
 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 2:  Peak Rate Attenuation 

  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 
and stormwater discharge is to a wetland subject to coastal flooding. 

  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 
storm. 

 
 Calculations provided to show that post-development peak discharge rates do not exceed pre-

development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 3: Recharge (continued) 

 
 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-

year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

  
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 

• Good housekeeping practices;  

• Provisions for storing materials and waste products inside or under cover; 

• Vehicle washing controls; 

• Requirements for routine inspections and maintenance of stormwater BMPs;  

• Spill prevention and response plans;  

• Provisions for maintenance of lawns, gardens, and other landscaped areas;  

• Requirements for storage and use of fertilizers, herbicides, and pesticides; 

• Pet waste management provisions;  

• Provisions for operation and management of septic systems;  

• Provisions for solid waste management; 

• Snow disposal and plowing plans relative to Wetland Resource Areas; 

• Winter Road Salt and/or Sand Use and Storage restrictions; 

• Street sweeping schedules; 

• Provisions for prevention of illicit discharges to the stormwater management system; 

• Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 
event of a spill or discharges to or near critical areas or from LUHPPL; 

• Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  

• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 4: Water Quality (continued) 

 
 The BMP is sized (and calculations provided) based on: 

 
  The ½” or 1” Water Quality Volume or 

   The equivalent flow rate associated with the Water Quality Volume and documentation is 
 provided showing that the BMP treats the required water quality volume. 

 
 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 

BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

 
 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 

that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 
 

 
 The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 

to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

 
 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 

has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

 
 The project is subject to the Stormwater Management Standards only to the maximum Extent 

Practicable as a: 

   Limited Project 

 
  Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 

 provided there is no discharge that may potentially affect a critical area. 

 
  Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
 with a discharge to a critical area 

 
  Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

 
 Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 

explanation of why these standards are not met is contained in the Stormwater Report. 

 
 The project involves redevelopment and a description of all measures that have been taken to 

improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

• Narrative; 

• Construction Period Operation and Maintenance Plan; 

• Names of Persons or Entity Responsible for Plan Compliance; 

• Construction Period Pollution Prevention Measures; 

• Erosion and Sedimentation Control Plan Drawings; 

• Detail drawings and specifications for erosion control BMPs, including sizing calculations; 

• Vegetation Planning; 

• Site Development Plan; 

• Construction Sequencing Plan; 

• Sequencing of Erosion and Sedimentation Controls; 

• Operation and Maintenance of Erosion and Sedimentation Controls; 

• Inspection Schedule; 

• Maintenance Schedule; 

• Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

 
 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 

the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

 
 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 

Stormwater Report. 

 
 The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  

The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

 
 The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 

includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

 
 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 

Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

 
  A plan and easement deed that allows site access for the legal entity to operate and maintain 

 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

 
 NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 

any stormwater to post-construction BMPs. 
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Narrative 

Introduction 

The proposed project is located on a 16.23-acre parcel of land located at 146 

Dascomb Road in Andover, Massachusetts, identified as Assessor’s Map 203, 

Lot 2A-1 (the “Site”).  Approximately 0.38-acres of the parcel is located 

within the Town of Tewksbury, identified as Assessor’s Map 113, Lot 24. The 

Site is abutted by Dascomb Road, Smith Drive, and the Hewlett Packard Site 

to the north; I-93 to the east; Restaurant Depot, wetlands and a rail road 

right of way to the south; and Smith Drive and other industrial properties to 

the west. The Site is identified on the Project Location Map (Figure 1), at the 

end of this section. 

 

The Applicant is proposing to redevelop the Site by constructing a multi 

building mixed use development consisting of approximately 524,000 square 

feet (SF) of retail, office, hotel, fitness, grocery store and restaurant uses 

with associated parking, landscape, utility and stormwater management 

infrastructure improvements (the “Project”). The Project is consistent with 

the vision the Town of Andover developed with the new zoning for the ID-2 

District, which was developed to provide amenities in certain industrial and 

commercial areas of Town.  

 

The drainage study was performed in order to assess the potential impact of 

the Project. The Site currently consists of a vacant warehouse and office 

building and paved parking areas. Runoff from the existing site is primarily 

collected in catch basins and roof drains and conveyed in pipes to a large 

detention basin located within a drainage easement on the southerly side of 

the Restaurant Depot property to the south. The Project will provide a 

stormwater management system incorporating traditional and Low Impact 

Design (LID) Best Management Practices (BMPs) elements.  This analysis has 

been prepared to verify that the Project will not have an adverse effect on 

the stormwater conditions both on-site and off-site.  

 

The proposed Stormwater Management Plan has been designed to meet the 

Stormwater Standards identified in the Massachusetts Department of 

Environmental Protection (DEP) Massachusetts Stormwater Handbook and 

the Town of Andover Stormwater Management and Erosion Control 

1 
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Regulations.  The Stormwater Management Design reduces peak runoff 

rates, reduces the risk of erosion and sedimentation, and improves 

stormwater runoff quality.  

Existing Site Conditions 

The existing site is primarily developed consisting of a 153,000 sf warehouse 

and office building, with associated paved parking and loading areas. Along 

the frontage of the property to Dascomb Road, the property is primarily 

wooded area with a cell phone tower located on the north easterly corner 

adjacent to Dascomb Road and Interstate 93. An intermittent stream and 

associated bordering vegetated wetlands are located at the north westerly 

corner adjacent Dascomb Road and Smith Way. The Site ranges in elevation 

from approximately elevation 152 feet at the top of a hill adjacent to the cell 

tower and slopes towards the south west to an elevation of approximately 

120 feet at the elevation of the office entrance and 110 feet at the Smith 

Way driveway connection. The existing building has two entry locations, with 

the warehouse elevation at approximately 112 feet.  

 

Wetland Resource Areas 

There is an intermittent stream and associated bordering vegetated wetland 

located on the north westerly edge of the Property that have been defined in 

an Outstanding Resource Area Delineation (ORAD) by the Andover + 

Conservation Commission on August 26, 2013. Additionally, in April 2015, 

Wetlands Preservation, Inc. flagged additional bordering vegetated wetland 

at the far southerly finger of the Property. Refer to the Notice of Intent (DEP 

file number 090-1247) for additional information on jurisdictional wetland 

areas at the Property.  

 

100-Year Flood Plain 

According to the FEMA Flood Insurance Rate Maps (FIRM), map number 

25009C0356F, dated July 3, 2012, the site is not located within the 100-year 

floodplain. Refer to the attached FIRM Figure at the end of this section 

(Figure 3). 

 

Subsurface Conditions 

According to the National Resource Conservation Service (NRCS), the site is 

comprised of Hinkley loamy sand, Charlton-Rock outcrop-Hollis complex and 

Urban land. This soil surrounding the Urban land is classified as hydrologic 

soil group (HSG) A.  Refer to the NRCS Soils Map (Figure 2) at the end of this 

section. 

 

Two sets of test pits, nine in total, were performed on site. The first set of 

test pits (4) were performed on June 1st , 2015 by S&R Corporation under the 

supervision of TEC, Inc. and Merrimack Engineering Services. The second set 

of test pits (5) were performed on November 16, 2017 by S&R Corporation 

under the supervision of TEC, Inc. The test pits were logged by a licensed 
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soil evaluator to confirm the soil types onsite and estimate seasonal high 

groundwater (ESHGW) elevation at nine different locations.  The test pit logs 

and a map showing the pit locations can be found in Appendix F.   

 

Test pit logs shows that the ESHGW onsite was found between 30” and >80” 

below the ground surface at the four different test pits.    The soils onsite 

range from a coarse sand to a fine sandy loam, which is consistent with 

NRCS data. 

 

For the purposes of stormwater management and infiltration best 

management practices (BMPs), an infiltration rate of 2.41 inches per hour 

(in/hr) will be used as a conservative value for a HSG A soil group. 

The proposed stormwater BMPs have been designed to incorporate the 

findings of the soil evaluations.  All infiltrating BMPs have been designed to 

provide four feet minimum separation from ESHGW.  A Geotechnical Report 

will be developed for the Project prior to start of construction.  

Proposed Site Conditions 

The proposed Site will convert the Property to a desirable commercial 

development including approximately 524,000 SF of retail, office, hotel, 

fitness, grocery store and restaurant uses with associated parking, landscape, 

utility and stormwater management infrastructure improvements.  The 

proposed site layout includes seven separate buildings totaling approximately 

165,000 SF of footprint area.  Associated parking to support the development 

will be located at-grade and also within a three-level parking deck to be 

constructed beneath portions of the site. 

 

Proposed Construction Sequencing Plan 

The following outline presents key construction activities in typical sequences 

that are generally anticipated for the project: 

1.Perform survey layout of erosion and sediment control measures 

2.Selectively remove vegetation for haybale/silt fence installation 

3.Install hay bales/silt fence 

4.Install construction fencing as needed 

5.Stabilize construction entrance 

6.Construct temporary stormwater features as needed 

7.Clear and grub areas according to Site Plans 

8.Strip and stockpile soil 

9.Conduct earthwork cuts and fills as needed 

10. Temporarily stabilize open cut and fill areas as needed 

11. Construct wetland replication area 

12. Construct utilities/permanent stormwater features 

13. Initiate building construction 

14. Construct parking/driveways through binder course 

15. Complete building construction 

16. Finish grade green space areas 
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17. Permanently stabilize green space areas 

18. Construct parking/driveways through top course 

19. Install pavement markings/signage 

20. Remove all erosion and sediment control measures upon completion of 

construction  

 

Methodology 

The overall Stormwater Management Plan, which will be implemented as part 

of the Project, will improve the collection, management, and treatment of the 

stormwater. 

 

Existing and proposed hydrologic conditions were analyzed using HydroCAD, 

an SCS TR-20 based program, to calculate existing and proposed peak 

discharge rates.  This method takes into account existing and proposed 

pervious and impervious areas including soil types and hydrologic 

classifications.  Runoff curve numbers from the Town of Andover regulations 

were used in the drainage study.  The 2, 10, 25, and 100-year, 24-hour 

storm frequencies were used in the analysis in accordance with the MassDEP 

and the Town of Andover requirements.   

 

The “Regulatory Compliance” portion of this report addresses the MassDEP 

Stormwater Management Performance Standards under the Wetlands 

Protection Act.   

 

 

Pre-Development Runoff 

The existing site is divided into six subcatchment areas discharging to four 

design points. Design Point 1 (DP-1) consists of runoff from the northerly 

portion of the site, which ultimately flows towards Dascomb Road and into 

the intermittent stream at the north westerly edge of the Property. Design 

Point 2 (DP-2) consists of runoff from the parking lot and half of the building 

rooftop, which ultimately flows towards the southerly property line and into 

the existing closed drainage system.  Design Point 3 (DP-3) consists of runoff 

from the easterly portion of the site, which flows to the southeasterly corner 

of the site and discharges to an existing drainage swale flowing parallel to 

the existing building.  Design Point 4 (DP-4) consists of runoff from the 

second driveway along Smith Drive and discharges into the drainage system 

in Smith Drive. Refer to Figure D-1, Pre-Development Drainage Areas, for the 

existing conditions drainage areas. The subcatchments are described in more 

detail below. 

 

The northern portion of the site (EX-1) is comprised of 136,858 SF of 

wooded/vegetated area, 14,866 SF of pervious grass area, and 7,602 SF of 

gravel road area (leading up to cell tower).  Stormwater runoff from EX-1 
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flows over land northerly toward Dascomb Road and ultimately into the 

intermittent stream at the northwesterly corner of the Property (DP-1). 

 

Subcatchment area EX-2a is comprised of approximately 14,656 SF of 

wooded/vegetated area, 54,046 SF of pervious grass area, 833 SF of gravel 

roads, 8,360 SF of rooftop, and 151,738 SF of impervious pavement. The 

rooftop runoff is collected by roof drains and conveyed by piping to the 

existing closed drainage system (DP-2). The remaining stormwater runoff 

from EX-2a flows overland and is collected by the same existing closed 

drainage system. The runoff is conveyed by piping to the southerly property 

line (DP-2). 

 

Subcatchment area EX-2b is comprised of approximately 76,387 SF of rooftop 

area. Stormwater runoff from EX-2b is collected by roof drains and conveyed 

by piping to the southerly property line (DP-2). 

 

The easterly portion of the site (EX-3a) is comprised of approximately 67,324 

SF of wooded/vegetated area, and 27,087 SF of pervious grass area.  

Stormwater runoff from EX-3a flows over land to an existing drainage swale 

at the southeasterly corner of the Property (DP-3). 

 

The easterly portion of the site (EX-3b) is comprised of approximately 76,790 

SF of rooftop area.  Stormwater runoff from EX-3b is collected by roof drains 

and conveyed to an existing drainage swale at the southeasterly corner of 

the Property (DP-3). 

 

Subcatchment area EX-4 is comprised of approximately 5,000 SF of pervious 

grass area and 4,450 SF of impervious pavement. Runoff from EX-4 sheet 

flows over land and down the second driveway along Smith Drive where it is 

collected by catch basins and enters the existing drainage system along 

Smith Drive. 

Post-Development 
Runoff 

The Project consists of construction of approximately 165,000 square feet of 

retail/office building footprint, with associated parking, landscape, utility and 

stormwater management infrastructure. There is an overall increase in 

impervious area with the proposed site due to the undeveloped nature of a 

portion of the existing site. 

 

The proposed stormwater management system for this project involves 

traditional and low impact design BMPs.  BMPs proposed for the site include 

pavement sweeping, deep sump catch basins with hoods, water quality units, 

infiltration basins, and subsurface infiltration basins with isolator row 

technology.  
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The proposed stormwater management system is designed to mitigate the 

effects of the proposed development by reducing the peak rates of runoff as 

compared to the existing conditions. In the proposed conditions analysis, the 

same design points identified and analyzed under the existing conditions 

were analyzed. The post-development subcatchment areas are identified in 

Figure D-2, Post-Development Drainage Areas, and described in more detail 

below. 

 

Proposed Subcatchment Area #1 (PR-1) has a total area of 55,733 SF, all of 

which is green area, located along the northern border of the Property. 

Runoff from PR-1 flows overland and discharges directly into the intermittent 

stream along Dascomb Road (DP-1). 

 

Proposed Subcatchment Area #2 (PR-2) consists of the northern drive 

entrance, parking, impervious sidewalk, roof area and green space in the 

northern corner of the Property. PR-2 totals 136,422 SF, comprised of 53,929 

SF of green space, 17,745 SF of roof area and 64,748 SF of impervious 

parking, driveway and sidewalk. Runoff from PR-2 is collected by catch 

basins and conveyed into the proposed subsurface infiltration basin P1 for 

infiltration. Overflow from the subsurface infiltration basin will be conveyed 

by piping to the existing closed drainage system at the southerly Property 

line (DP-2). 

 

Proposed Subcatchment Area #3 (PR-3) consists of roof area, parking, 

impervious sidewalk, and greenspace. PR-3 totals 174,957 SF, comprised of 

88,030 SF of roof area, 14,354 SF of green space, and 72,573 SF of 

impervious parking, driveway, and sidewalk. Runoff from PR-3 is collected by 

catch basins and is conveyed into the proposed subsurface infiltration basin 

P1 for infiltration. Overflow from the subsurface infiltration basin will be 

conveyed by piping to the existing closed drainage system at the southerly 

Property line (DP-2). 

 

Proposed Subcatchment Area #4 (PR-4) consists of parking, roof area, and 

green space .The total area for PR-4 is 84,569 SF and is comprised of 6,476 

SF of green space, 48,795 SF of roof space and 29,298 SF of impervious 

parking and sidewalks. Runoff from PR-4 is collected by catch basins and is 

conveyed by piping and treated in a subsurface infiltration basin P2.  

Overflow from the subsurface infiltration basin is conveyed by piping to the 

existing closed drainage system at the southerly Property line (DP-2). 

 

Proposed Subcatchment Area #5 (PR-5) consists of parking, sidewalks, and 

green space. The total area for PR-5 is 81,090 SF and is comprised of 27,244 

SF of green space and 53,846 SF of impervious parking and sidewalks. 

Runoff from PR-5 is collected by catch basins and conveyed by piping and 

treated in a subsurface infiltration basin P3.  Overflow from the subsurface 

infiltration basin is conveyed by piping to the existing closed drainage system 

at the southerly Property line (DP-2). 
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Proposed Subcatchment Area #6 (PR-6) consists of parking, roof area, and 

green space. The total area for PR-6 is 22,193 SF and is comprised of 1,570 

SF of green space, 10,085 SF of roof space and 30,362 SF of impervious 

parking and sidewalks. Runoff from PR-6 is conveyed by piping to the 

existing closed drainage system at the Southerly Property line (DP-2). 

 

Proposed Subcatchment Area #7 (PR-7) consists of parking, impervious 

sidewalk, and green space in the eastern side of the Property. PR-7 area 

totals 79,925 SF, comprised of 28,730 SF of proposed green space and 

51,195 SF of impervious parking and sidewalk. Runoff from PR-7 will be 

collected by catch basins and conveyed to DP-3. 

 

Proposed Subcatchment Area #8 (PR-8) consists of impervious driveway area 

along the southwesterly side of the Property. PR-8 area totals 2,011 SF and is 

comprised entirely of 2,011 SF of impervious driveway. Runoff from PR-8 will 

be conveyed to the existing drainage system along Smith Drive (DP-4). 

 

Table 1 presents a summary of the pre and post development hydrologic 

analysis comparing the peak flow rates generated from the 2-, 10-, 25-, and 

100-year storm events. 

 
Table 1 Peak Flow Summary 

  
2-Year  
Storm 

10-Year  
Storm 

25-Year  
Storm 

100-Year 
Storm 

 

Discharge  Exist Prop Exist Prop Exist Prop Exist Prop 
Point (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

DP-1 0.00 0.00 0.03 0.02 0.10 0.13 0.58 0.42 

DP-2 16.20 5.18 26.73 12.20 33.07 21.23 41.50 31.61 

DP-3 5.18 3.93 7.74 6.81 9.27 8.54 11.35 10.84 

DP-4 0.37 .14 0.69 .21 0.89 .25 1.17 .31 

 

The proposed project does not increase peak runoff rates over the existing 

conditions for the 2, 10, 25, and 100-Year storm events, in accordance with 

local and state regulations. 

 

Refer to Appendix A for the hydrologic modeling calculations. 

 

The closed drainage system has been designed to control the 10-year storm 

event at a minimum. Additionally, the 100-year storm event was analyzed 

and adequate pipe capacity is available within the pipe network to control the 

discharge from the subsurface infiltration basins.  

TSS Removal 

The stormwater management plan for this project utilizes BMPs including 

street sweeping, deep sump catch basins with hoods, water quality units, and 
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subsurface infiltration basins with an isolator row.  No credit has been taken 

for street sweeping in the TSS removal calculations; however, the Operations 

and Maintenance plan calls for at least quarterly sweeping of the property. 

 

The Site is considered a Land Use with Higher Potential Pollutant Loads 

(LUHPPL) due to the projected traffic generation in excess of 1,000 vehicle 

trips per day.  LUHPPLs require a 44% pretreatment rate for stormwater 

runoff prior to entering an infiltrating device.  Also, LUHPPLs require a 1” 

water quality volume be provided for all BMPs. 

 

The BMP treatment trains were designed to provide a minimum of 44% 

pretreatment prior to discharge into an infiltrating device and achieving a 

minimum of 80% TSS removal, for 1” of runoff, as required by the 

Massachusetts Stormwater Regulations.  Two treatment trains have been 

incorporated into the Stormwater Management System. 

 

 

Treatment Train #1, consists of: 

1.Deep sump catch basins with hoods 

2.Water quality unit (Stormceptor) 

3.Isolator Row (Stormtech) 

4.Subsurface Infiltration Basin (Stormtech Chambers) 

 

Treatment Train #2, consists of: 

1.Deep sump catch basins with hoods 

2.Water Quality Unit (Stormceptor) 

 

Refer to Appendix B-Water Quality Data for TSS Removal Spreadsheets and 

data supporting the use and effectiveness of the water quality units. 

Regulatory Compliance 

The DEP/CZM Stormwater Management Policy prescribes ten performance 

standards for site development projects.  Because the project will increase 

the overall impervious area onsite, it cannot be considered a redevelopment 

project, and has been designed to comply with the MassDEP Stormwater 

Management Standards completely.  Compliance with the standards is 

outlined below. 
 

1. No new stormwater conveyances may discharge untreated stormwater 
directly to or cause erosion in wetlands or waters of the Commonwealth. 
 

This project proposes no new untreated stormwater discharges or will cause 

erosion in the wetlands or waters of the Commonwealth. 
 

2. Stormwater management systems must be designed so that post-
development peak discharge rates do not exceed pre-development peak 
discharge rates. 
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As summarized in Table 1 Peak Flow Summary, the project reduces peak 

discharge rates for the 2, 10, 25, and 100-Year storm events. The HydroCAD 

analysis and output can be found in Appendix A, Hydrology Calculations.  
 

3. Loss of annual recharge to groundwater should be minimized through the 
use of infiltration measures where feasible. 
 

The proposed stormwater management utilizes three subsurface infiltration 

basins to provide groundwater recharge.  The required recharge volume is 

determined based on the total proposed impervious area and the 

classification of the soils on site (Hydrologic Soil Type A). 

 

Calculation Method 1 (Mass DEP Stormwater Handbook) 

Rv = F x Impervious Area  
 

Rv = Required Recharge Volume, expressed in cubic feet 
 
F = Target Depth Factor associated with each Hydrologic Soil Group  
 
Impervious Area = Pavement and rooftop area on site 

 

NRCS 
HYDROLOGIC 

SOIL TYPE 

APPROX. 
SOIL 

TEXTURE 

TARGET DEPTH 
FACTOR (F) 

A sand 0.6-inch 

B loam 0.35-inch 

C silty loam 0.25-inch 

D clay 0.1-inch 

Recharge Target Depth by Hydrologic Soil Group 

 

Rv = (0.60-inch) x 448,886 SF of Total Impervious Area 

Rv = 22,445 cubic feet of Required Recharge Volume 

 

Volume Infiltrated during 2-year storm event (From HydroCAD): 

P1 = 0.839 af = 36,547 cubic feet 

P2 = 0.329 af =  14,331 cubic feet 

P3 = 0.165 af = 7,188 cubic feet 

Total Proposed Rv =  58,066 cubic feet 

Therefore, storage volume of the basins and volume of stormwater infiltrated 

exceed the requirements of Standard 3.      

 

Calculation Method 2 (Town of Andover Stormwater Regulations Section 

IX.A.1) 

Rev = [(S)(Rv)(A)]/12, where 

Rev = Recharge volume (acre*feet) 

Rv = 0.05 + 0.009(I) where I is the percent impervious cover 

A = site area in acres 

S = Soil specific recharge factor 
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Hydrologic  Soil Specific 

Group Recharge Factor 

A 0.60 

B 0.35 

C 0.25 

D 0.10 

 

 

For A Soils 

I=70.5, Rv = 0.685, A=14.62, S=0.60 

Rev  = [(0.60)(0.685)(14.62)]/12 = 0.501 acre*feet 

Rev = 21,812 CF 

Total Proposed Rev = 58,066 CF 

 

 

Confirm that P1 will empty within 72 hours: 

Volume of Storage Below Outlet = 12,457 CF 

Infiltration Rate (HSG A soil) = 2.4”/hr 

Footprint Area of P1 bottom = 9,100 SF 

Time to Drain = 12,457 CF / (2.4”/hr) x (9,100 SF) = 6.84 hr < 72 hr 

 

Confirm that P2 will empty within 72 hours: 

Volume of Storage Below Outlet = 3,064 CF 

Infiltration Rate (HSG A soil) = 2.4”/hr 

Footprint Area of P2 = 5,757 SF 

Time to Drain =  3,064 CF / (2.4”/hr) x (5,757 SF) = 2.66 hr < 72 hr 

 

Confirm that P3 will empty within 72 hours: 

Volume of Storage Below Outlet = 4,655 CF 

Infiltration Rate (HSG A soil) = 2.4”/hr 

Footprint Area of P3 = 6,350 SF 

Time to Drain =  4,655 CF / (2.4”/hr) x (6,350 SF) = 3.67 hr < 72 hr 

 

4. For new development, stormwater management systems must be 
designed to remove 80 percent of Total Suspended Solids. 
 

The proposed stormwater management design will implement BMP’s 

including street sweeping, deep sump catch basins with hoods, water quality 

units, and subsurface infiltration basin with an isolator row to exceed the 

80% TSS removal rate for all on-site runoff.  The project proposes two 

different treatment trains that all meet the 80% minimum TSS removal 

requirement.  Treatment train 1 achieves a 99% removal rate and treatment 

train 2 achieves a 83% removal rate.  Please see the attached TSS removal 

sheets for reference. 

 

The proposed BMPs have been sized to accommodate 1-year worth of 

sediment as required by Town of Andover Stormwater Regulations.  Please 

see below calculations: 
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Sediment volume = Area to be sanded (acres) x 750 (lb/acre-storm) / 90 
(pounds/cf) x 10 (storms/year) = (cf of sediment/year) 
 
Sediment volume (WQU 1) = 1.18 ac x 750lb/ac-storm / 90lb/cf x 10storm/yr 
Sediment volume (WQU 1) = 98 cf of sediment/year < 127 cf (STC 1200) 
 
Sediment volume (WQU 2) = 3.15 ac x 750lb/ac-storm / 90lb/cf x 10storm/yr 
Sediment volume (WQU 2) = 263 cf of sediment/year < 373 cf (STC 3600) 
 
Sediment volume (WQU 3) = 0.67 ac x 750lb/ac-storm / 90lb/cf x 10storm/yr 
Sediment volume (WQU 3) = 56 cf of sediment/year < 89 cf (STC 900) 
 
Sediment volume (WQU 4) = 1.24 ac x 750lb/ac-storm / 90lb/cf x 10storm/yr 
Sediment volume (WQU 4) = 103 cf of sediment/year < 127 cf (STC 1200) 
 
Sediment volume (WQU 5) = 0.24 ac x 750lb/ac-storm / 90lb/cf x 10storm/yr 
Sediment volume (WQU 5) = 20 cf of sediment/year < 46 cf (STC 450) 

 
5. Stormwater discharges from areas with higher potential pollutant loads 
require the use of specific stormwater management BMPs. 
 

The proposed project is considered a LUHPPL due to the traffic generation 

associated with the development.  All stormwater will receive a 44% 

minimum TSS pretreatment rate prior to entering an infiltrating device.  Also, 

all BMPs have been sized to provide a 1” minimum water quality volume. 

 

Water Quality Volumes for P1: 

Impervious pavement flowing to P1 = 137,321 SF 

Required 1” WQV = 11,444 CF 

Provided WQV below lowest outlet = 12,457 CF 

 

Water Quality Volumes for P2: 

Impervious pavement flowing to P2 = 29,298 SF 

Required 1” WQV = 2,442 CF 

Provided WQV below lowest outlet = 3,064 CF 

 

Water Quality Volumes for P3: 

Impervious pavement flowing to P3 = 53,846 SF 

Required 1” WQV = 4,487 CF 

Provided WQV below lowest outlet = 4,655 CF 

 

Overall Site Water Quality Volume: 

Impervious pavement area = 220,465 SF 

Required 1” WQV = 18,372 CF 

Provided WQV below onsite = 20,176 CF 

 

6. Stormwater discharges to critical areas must utilize certain stormwater 
management BMPs approved for critical areas. Critical areas are Outstanding 
Resource Waters, shell fish beds, swimming beaches, cold water fisheries 
and recharge areas for public water supplies. 
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The site is not located within a critical area.   

 

7. Redevelopment of previously developed areas must meet the Stormwater 
Management Standards to the maximum extent practicable. 
 

The project is not considered a redevelopment. 
 

8. Erosion and sediment controls must be implemented to prevent impacts 
during construction or land disturbance activities. 
 

The project has been designed to include erosion and sedimentation controls 

to prevent impacts to downgradient property. Construction activities will be 

isolated from downgradient areas by creating an erosion control barrier with 

a compost filter sock/tube, silt sacks for existing and proposed catch basins 

and construction exits. 
 

9. All stormwater management systems must have an operation and 
maintenance plan to ensure that systems function as designed.     
 

The project will include a long-term Operation and Maintenance Plan, see 

Appendix C, to provide efficient operation of the features of the proposed 

drainage system. 

 

10. Illicit Discharges 
 

Only stormwater will be conveyed to the stormwater management system.  

No illicit materials will be permitted.   

Conclusion  

This proposed project will provide a stormwater management system to 

mitigate the additional impervious area associated with the project.  The 

stormwater management plan controls the flow of stormwater, reduces peak 

runoff rates, and provides water quality treatment and groundwater 

recharge.  The stormwater management plan provides erosion and sediment 

control resulting in cleaner stormwater runoff and a Long Term Operation 

and Maintenance plan to ensure the proper functioning of the system over 

time.  The project has been designed in accordance with the Stormwater 

Management Policy. 
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Appendix 

2 
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Hydrology Calculations 
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Water Quality Data 
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Operation and Maintenance Plan 

 

 

 

 

 

 

 

 

 

 

 

 

C 
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Construction Period Pollution 
Prevention and Erosion and Sediment 

Control Plan 

D 
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Test Pit Data and Soil Evaluations 
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